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(57) ABSTRACT

A lubricant pump includes a housing in which at least one pair
of intermeshing gear wheels is arranged for conveying lubri-
cant. One gear wheel is rotatably supported on a drive shaft
and the other gear wheel is rotatably supported on an axially
shiftable displacement unit for adjusting a variable flow vol-
ume. Axially displaceable in a housing receptacle is a control
piston for hydraulically adjusting the position of the displace-
ment unit. The control piston is configured as composite
structural part and has a central longitudinal shaft and cylin-
der rings which include control edges for clearing or closing
control channels feeding into the receptacle. The cylinder
rings are made from a material which reduces friction and/or
wear with respect to the receptacle, and the central longitu-
dinal shaft has at least one section made from a material
having a coefficient of thermal expansion at least substan-
tially corresponding to the one of the receptacle.

4 Claims, 2 Drawing Sheets
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1
LUBRICANT PUMP AND CONTROL PISTON

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is the U.S. National Stage of International
Application No. PCT/EP2011/002330, filed May 11, 2011,
which designated the United States and has been published as
international Publication No. WO 2011/141165 and which
claims the priority of German Patent Application, Serial No.
102010 020 356 4, filed May 12, 2010, pursuant to 35 U.S.C.
119(¢a)-(d).

BACKGROUND OF THE INVENTION

The invention relates to a lubricant pump, in particular for
a combustion engine of a motor vehicle, having a housing in
which at least one pair of intermeshing gear wheels is
arranged for conveying lubricant, with a first of the gear
wheels being rotatably supported on a drive shaft and the
second of the gear wheels being rotatably supported on an
axially shiftable displacement unit for adjusting a variable
flow volume, and a control piston axially displaceable in a
receptacle of the housing for hydraulically adjusting the posi-
tion of the displacement unit, with the control piston having a
central longitudinal shaft and cylinder rings which include
control edges for clearing or closing control channels feeding
into the receptacle.

The invention also relates to a control piston for a lubricant
pump, in particular as described above.

Lubricant pumps and control pistons of the afore-men-
tioned type are known from the prior art. In so-called variable
capacity lubricant pumps, the feed volume is varied or
adjusted by moving a gear wheel of a gear wheel pair. Due to
the overlapping zone—seen axially—of the two gear wheels
the volume being delivered is determined. The first gear
wheel is hereby fixedly mounted on a drive shaft, whereas the
second gear wheel is rotatably supported on the displacement
unit. The displacement unit can be shifted or moved hydrau-
lically axially in a known manner in order to change the axial
position of the second gear wheel and thus the afore-men-
tioned overlapping zone. An axially movable control piston is
provided for hydraulic actuation of the displacement unit and
includes a central longitudinal shaft and a plurality of cylinder
rings. The diameter of the cylinder rings is hereby selected
greater than that of the central longitudinal shaft, with the
outer surface areas of the cylinder rings serving as guides in a
receptacle of the housing, and with the cylinder rings having
control edges which serve to adjust the flow-through cross
sections or for clearing or closing control channels, which
feed into the receptacle and are fluidly connected to the dis-
placement unit.

As the control piston and the housing have different coef-
ficients of thermal expansion, the known lubricant pumps
have the drawback that a precise interaction between the
control edges and the control channels feeding into the recep-
tacle cannot always be ensured over a wide operating tem-
perature range, as encountered for example in combustion
engines, so that the (axial) position of the second gear wheel
does not always correspond to the desired position.

SUMMARY OF THE INVENTION

The invention is therefore based on the object to provide a
Iubricant pump and a control piston to ensure over a great
operating temperature range, a reliable clearing and closing
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of'the control channels, and thus an accurate adjustment of the
feed volume by means of the control piston.

According to one aspect of the present invention, a lubri-
cant pump includes a housing in which at least one pair of
intermeshing gear wheels is arranged for conveying lubricant,
with a first of the gear wheels being rotatably supported on a
drive shaft and the second of the gear wheels being rotatably
supported on an axially shiftable displacement unit for adjust-
ing a variable flow volume, and a control piston axially dis-
placeable in a receptacle of the housing for hydraulically
adjusting the position of the displacement unit, with the con-
trol piston having a central longitudinal shaft and cylinder
rings which include control edges for clearing or closing
control channels feeding into the receptacle, wherein the con-
trol piston is configured as a composite structural part, with
the cylinder rings of the control piston being made from a
material which reduces friction and/or wear with respect to
the receptacle, and with the central longitudinal shaft having
at least one section made from a material having a coefficient
of'thermal expansion which at least substantially corresponds
to the one of the receptacle. Provision is thus made for a
control piston which is assembled of several individual parts.
This multi-part construction is optimized through the advan-
tageous material selection of the individual parts to ensure an
exact adjustment of the flow rate at any time and at any
operating temperature point. The cylinder rings guided in the
receptacle are hereby made of a material which, in combina-
tion or in interaction with the material of the receptacle or the
housing causes little friction. This ensures that the control
piston can easily be moved at any time into the receptacle in
order to adjust the desired flow-through cross sections for the
control channels. The central longitudinal shaft, i.e. at least
the sections of the control piston between the cylinder rings,
is made at least in some sections of a material having a
thermal coefficient which corresponds at least substantially to
the one of the housing, so that the control piston and the
receptacle undergo substantially same (axial) length varia-
tion, when the temperature changes. As a result, the control
piston jointly grows so to speak with the receptacle of the
housing when the temperature increases. This ensures that the
control edges of the control piston with the associated control
channels—depending on the position/location of the control
piston—interact with one another in a same manner at all
times. According to a refinement of the invention, it is con-
ceivable to select the material of the central longitudinal shaft
at least in one section such that the coefficient of thermal
expansion exceeds the one of the housing in order to com-
pensate the possibly smaller coefficient of thermal expansion
of'the cylinder rings.

Preferably, the central longitudinal shaft has at least one
section which is made from the material of the housing. The
central longitudinal shaft is thus at least in part made from the
material of the receptacle which supports the control piston.
As a result, the coefficient of thermal expansion of the longi-
tudinal shaft corresponds, at least in the corresponding sec-
tion, precisely to the one of the housing, so that—when the
control piston is not in motion—the distance from the control
edges to the respective ports of the control channels remain
the same even when the temperature fluctuations are greater.

Preferably, the cylinder rings are made of plastic. The
plastic cylinder rings provide reduced friction between the
control piston and the receptacle of the typically metallic
housing.

Preferably, the housing is made at least substantially of
aluminum or magnesium. As a result, a light lubricant pump
is created, with the cylinder rings of plastic being movable
with little friction in the receptacle which is then also made of
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aluminum or magnesium. Furthermore, the advantageous
material combination of cylinder rings and receptacle or
housing forms a protection against wear or permits a wear-
resistant operation so as to ensure a long life of the lubricant
pump or a combustion engine which includes the lubricant
pump.

According to another aspect of the present invention, the
control piston is characterized by a construction as a compos-
ite structural part, with the cylinder rings being made of
plastic, and with the central longitudinal shaft having at least
one section which is made substantially of aluminum or mag-
nesium, in particular as described above. As a result, a wear-
resistant control piston is created which is particularly suit-
able for use in lubricant pumps which have a metal housing,
in particular of magnesium or aluminum. As sections of the
longitudinal shaft are made of aluminum or magnesium, the
control piston exhibits an advantageous thermal expansion
behavior so that the control piston grows or shrinks at least
substantially in accordance with a control-piston-supporting
receptacle of the housing of the lubricant pump, when the
temperature changes, so that desired flow-through cross sec-
tions of control channels which feed into the receptacle can be
adjusted at all times by means of the control piston.

BRIEF DESCRIPTION OF THE DRAWING

The invention will now be described in greater detail with
reference to the drawing. It is shown in:

FIG. 1 a perspective sectional view of a lubricant pump,

FIG. 2 a perspective view of a control piston of the lubri-
cant pump.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a perspective sectional view of a lubricant
pump 1 for the combustion engine of a motor vehicle. The
Iubrication pump 1 is designed as a variable capacity oil pump
2 and has for this purpose a housing 3 which is made at least
substantially of aluminum or magnesium and in which a pair
4 of meshing gear wheels 5 are arranged. The gear wheels 5
convey a lubricant to the gear wheel pumps in a known
manner. One of the gear wheels is hereby fixedly mounted on
a drive shaft, whereas the other—visible here—gear wheel 5
is rotatably mounted on an axially shiftable displacement unit
6 and driven by the first gear wheel.

The displacement unit 6 substantially includes a piston 7,
which has two spaced-apart cylinder rings 8. The gear wheel
5 is held in an axially form-fitting manner between the cylin-
der rings 8. The cylinder rings 8 are movably supported with
their outer surface area in a cylindrical pump receptacle 9 of
the housing 3 in a sliding manner. The pump receptacle 9 is
configured (axially) longer than the displacement unit 6 so
that pressure chambers 10 and 11 are formed on both sides of
the displacement unit 6 The pressure chambers 10, 11 are
fluidly connected with a control unit 14 of the lubricant pump
1 via control channels 12 and 13, respectively. A helical
spring 30 is arranged in the pressure chamber 11 to provide a
dampening axial stop for the displacement unit 6.

The control unit 14 essentially includes a cylindrical recep-
tacle 15 in which a control piston 16 is arranged for longitu-
dinal movement or axial displacement. The control piston 16,
which is shown in FIG. 2 by way of an enlarged perspective
view, has a central longitudinal shaft 17 and four cylinder
rings 18, 19, 20 and 21, whose outer diameters are each
greater than the outer diameter of the central longitudinal
shaft 17. The outer surface areas of the cylinder rings 18 to 21
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4

interact with the inner side of the receptacle 15 as thrust
sliding bearing for the control piston 16. Each of the cylinder
rings 18 to 21 is axially bounded by two control edges, of
which, for ease of illustration, only the control edges 18', 18"
and 19', 19" of the cylinder rings 18 and 19 are labeled with
reference numerals. The thus bounded outer surface areas of
the cylinder rings 18 to 21 interact with the control channels
or their ports in the receptacle 15 in such a way that a dis-
placement of the control piston 16 closes or clears the control
channels 12 and 13. In the illustrated neutral position of the
control piston 16, both control channels 12 and 13 are closed.
Feeding into the receptacle 15 next to the control channels 12
and 13 is in addition a main channel 22 through which pres-
surized hydraulic medium, such as for example oil or other
lubricant, flows into the receptacle 15 or control unit 14, as
indicated by arrow 23. According to the present embodiment,
further optional control channels feed into the receptacle 15
and can be used for further functions.

The control piston 16 is designed as a composite structural
part 31 and thus includes several individual parts. In the
present embodiment, the section 24 of the longitudinal shaft
17 between the cylinder rings 18 and 19 is made of a different
material than the remainder of the control piston 16. While at
least the cylinder rings 18 to 21 are made of plastic, the
section 24 is made from the material of the housing 3, i.e. of
aluminum or magnesium. As a result, the section 24 has the
same coefficient of thermal expansion as the housing 3.
According to a further, not shown, refinement, the sections
between the cylinder rings 19 and 20 and/or 20 and 21 are
made preferably also of the material of the housing.

Inthe neutral state, as shown in FIG. 1, the control piston is
movable against a helical spring 25 which is held between the
housing 3 and the free end face of the cylinder ring 18. For that
purpose, the free end face 27 of the cylinder ring 21 is acted
upon by hydraulic pressure via a channel 26 for example so
that the control piston is moved against the spring element 25
in the direction of arrow 28. As a result, the control channels
12 and 13 are cleared so that hydraulic medium supplied
through the channel 22 is conveyed through the channel 12
into the pressure chamber 10, and hydraulic medium con-
tained in the pressure chamber 11 escapes through the chan-
nel 13 and a vent channel 32 feeding into the receptacle, with
the pressure differential in the pressure chambers 10 and 11
causing a shift of the displacement unit 6 in the direction of
arrow 29.

As aresult of the advantageous configuration of the control
piston 16, temperature fluctuations affect the housing 3 and
the control piston 16 in a same way, with the cylinder rings 18
and 21 being always spaced from one another at the same
distance as the ports of the channels 12 and 13. This therefore
ensures that the two pairs of control edges 18', 18" and 19,
19" are spaced from one another over the entire operating
temperature range of the lubricant pump 1 at a same distance
as the distance between the two ports of the channels 12 and
13. The control piston 16 grows, so to speak, with the housing
3 when the temperature increases so as to ensure a reliable
closing and clearing of the control channels 12 and 13 at all
times and thus to continuously ensure a reliable positioning of
the displacement unit and reliable adjustment of the desired
flow rate of the lubricant pump 1.

The invention claimed is:

1. A lubricant pump, comprising:

a housing having a receptacle and composed of a first

material;

at least one pair of intermeshing gear wheels arranged in

the housing for conveying lubricant with a first one of the
gear wheels being rotatably supported on a drive shaft
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and a second one of the gear wheels being rotatably
supported on an axially shiftable displacement unit for
adjusting a variable flow volume; and
acontrol piston axially displaceable in the receptacle of the
housing for hydraulically adjusting a position of the 5
displacement unit, said control piston being configured
as a composite structural part and having a longitudinal
shaft which has a plurality of sections made of the first
material of which the housing is composed, said control
piston including a plurality of pairs of cylinder rings 10
supported on the longitudinal shaft and made from a
second material which is different from the material of
the housing and of the sections of the longitudinal shaft
and which reduces friction and/or wear with respect to
the housing, wherein the cylinder rings are spaced from 15
one another in a longitudinal direction, and each of the
sections of the longitudinal shaft extends between two
cylinder rings of a respective one of the pairs of the
cylinder rings.
2. The lubricant pump of claim 1 for use in a combustion 20
engine of a motor vehicle.
3. The lubricant pump of claim 1, wherein the second
material of the cylinder rings is plastic.
4. The lubricant pump of claim 1, wherein the first material
of'the housing and of the sections of the longitudinal shaft is 25
at least substantially aluminum or magnesium.
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